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(54) [Mm<n^^] EL3l^ffl7;P:^k>^*'&*&y:-?-tl*fflVi7tEL^^ 



(57) 

m^^m ( I ) 

[^b8] 



(2) 



<^m^ 1 0-3 6 4 8 7 



[tS*iI 1 ] -)ss^ ( I ) 



R R' X " 




(I) 



10 



Ar«, ^ (II) 

2 ] 





R' 




7;i'dr;ua^ab> n' tt. 1~2 2ST-©eig(€:m 
n{±. 1~2, 0 0 OCDSigC^^f) 

2CIBi8cDE L^T^o 

[0 0 0 1] 

% (Blectroluminescence , WT, ELtlfil^-rs) 50 



OR"* 




(FluorenebasedAltemating Copolymers) 
[0 0 0 2] 

[fi65t5CDtt'#] fi*> W3^^iX-rv^SEL^?tt. Ga 

A s CD J; o JS^aiR® *^?^*:-r- ^3 . ^ ^ 

U-i. (Light Emitting Diode, lil.T> 

^CDXHAS'iJg-e^ IAV^B*©LEDSSJt■rSC:^:*s 
lib<, ^^©J:V^»fe^5:^f5C:il^,ilbV^ilV'>•5S 

[ 0 0 0 3] ^CITn fti£, .I®J:o'fePtg®J^$:fil*b 
TtWMIR (Appl. Phys, Lett, 51,p.913 (1987)) SU^ 
ift^^^m (Nature. 347. p.539 (1990))E LMJl^Jb^SI^ 

*«l^&^«-r-SiP (1tii¥6 - 1 3 3 6 O-^S 
Xf^^^l- 2 6 2 5 4^) , 



(5) 



1 0 - 3 6 4 8 7 



8 



•t^^^^ (S^#i^W0 9 2/0 3 4 9 1^, WO 9 
3/14177 ^ST>"WO 94/15368^) ^m® 

ir^o -^LX. c:ne>^&^©»^^?-j--:^ (CR 
T) . y^'y^-Tv^'i ^yv^ (PDF) . RX^mS:^-^ 
XT-U-r (LCD) $rf^#-ri)*1H:fli¥*fi*v-5^'f ;^ 

[0 0 0 4] 

i;5^3t-7i> (WT> PThi:ir>t-5) ^ Stf:1^'J7i 
:=:V>I?.1S^^( Synth. Met. 50 (1-3), p.491 (1992) 
, SLFAdv. Mater., 4, p.36(1992))i?*5^ D . ^ffi:: 

1 



Bi'U^vr^^(D^mt^^(D%%^'thV P VSTJ^P T h^* 

(Synth, Met., 62, p. 35 (1994). Adv, Mater., 4, 
p. 36 (1994) . StJ^Macromolecules, 28, p. 7525 (199 

[0 0 0 5] Sfc. »fecD^^$:-r>i):7;u:^u>^a:55^ 
^*ffi^^tlTV^-6 (Jpn. I. AppL Phys,, 30, p.l94 
10 1 (1991)) If. Ctl'fe^W^tt^S-m^^^Wt-^i^^ 

[0 0 0 6] 

a-^^^^ti^Jjc^-SS^ (I) tcJ:D«^$ti^o 
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[0 0 0 7] 
[{b4] 




[0 0 0 8] (^pf^. Rjath'R' ii^n^-n7jc^. 
;k -fy;t^^;K t^vM H^^v-^k ^^t^ 



30 



(X) 



[0 0 0 9] 
[{b5] 




[0 0 10] 



[fb6] 




10-36487 





_7 



-0(CH2)n'O— 




0(CH2)„- 




OR- 




0(CH2)n' 




R O 



OR" 



OR"* 




/ ' y_o(CH,VO-^^ 



[0011] (s^t^. zfcy^R" ' tt, ^n^fij^* 

T-^^nSS^SL. nKl~2, GOOcDStSJ 
[0 0 12] 3^T*, Jt:^B^©ftM-&«:0«-&;Ktt1tt3 

5i:^,^^;^K:*3l^T^ «^«i:bTfil~2. OOOAS 
$fSL<^ 3~1, 0 0 0T'$)5C:i:*sgtjf^ UV«o 
ftS-fii^^ « T S »fi^<*©Si3g:& ^£ It t IS^ ^ 
nf, m^ii. ^(D:^mx-&^'i'^ y^-i (Witt 
ig) (J. Am, Chem. Soc, 82, p. 4669, Org. Reac 
t., 25, p. 73 (1977)) (TIBOS/icS^ (a) #Mo ^ 




-0(CH2)„' 




R> R' ^ Ar ^r>'ntt. tulBO^ftt-IH] Do S/S 
30 S (b) - (e) c;:*5i>T*j|B]«) . ^^-<^-y;u 

(Knoevenagel)^^ (J. Org. Chem., 25, p.813 (196 
0), Maacromolecules, 27, p. 3009 (1994)) (TfB(DS 
(b) ^m) . i^^ J^mmz X.^^^^ ^ (Hec 
k) CD^ife (Org. React., 27, p.345 (1981), Macromol 
ecules, 28, p. 6410 (1995)) (TIBCDSiSS (c) # 
m) . mJSE^*:$rfflV^^*^^ (*BitfS^^-3, 4 0 1,1 
5 2^. J. Chem. Soc, Chem, Commun., p. 32 (1992), 

Science, 269, p. 376 (1995)) (TflfiCDS^B^ (d) # 
m) . :SLK:^U^A- tert h^z^ ]^<DJ:oti:^M& 
40 5:^V^fcSJlS (J. Poiym, Sci., Part A-1,4, p. 1337 
(1996), Synth, Met., 62, p.35 (1994)) (TEiDSiS:^ 
S (e) 0m) ^^B^^Wffl-rSCIiiAST-^^o 

[0 0 13] 






[0 0 1 4] J:5Pi^tiiB^•r5^^ -i?^ >y 

[0 0 15] *^B^{c*3V^-C«:> bT 50 



tt. 7;U:;rU'>?R4^;^.3t:-'>Affii: bTtt, 2, 7-tr 



(9) 
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7, {yu^/'^jv) y;v:^V>(Dh^)y3L-;VTi-^7,-^— 

~i 8^1® 7- 7";-;u3r^vSXttT5;u:3r 

2, (ya^^^^l/) -9, Q-i/7)V^)\^y 10 

;u=i ^ v- n :Jr t-^v ^ 

iS(3!)S6~i 8fllOTU-;^a^ TU-;u;r^^'axi±7' 

m-fhn^o -ys. yT;i/v^t: h-i:LT(i. <7;i/^;i/7' 

>cDio(-J^^Si*^2 2^i^■t•®7;^^;^*^ i'^oT 

gb<ttT;U3i\ri^»3Z.ttlK^^6~l 8f@ 

b\ 2, 2' -X{i3,.3' -^U<(i4, 4' -v^* 
2, 2' -Xii3, 3' -eb<{i 

4, 4' x:^;i/Ji— T^^l/Xttv'^ i — 

i;^.A = ju'^y^-j\ymm^. 2, 7--^*;i/^;i'7;i/ 
;^^>P#^*^ 4,4' -i;7^;u^;i/7^;i/7x:^;i/ffli 
-57^7^;b7x-;ui?7';u7't. b-fb-^^x 1, 8-v5t;;i/ 

tl, 1, 8-X<±3, 6-i^-^^)\^S.JUT>V7-ty<DX 

5. ;i/tf 2, 5-'>'*;u5;i'7^>> 2, 5-$^ 
;^;u^;b5^3r7x>, 3, 4->'7';u=^;u-2, 5-v 
;^;u^;i/^3r7x>, 5, 5' -i;*;i/5;i/-2, 2' 
-t:^:r7x>, 1, 4 -->'t;i/=¥-;u- 2, 5-i^*;i/ 40 
^;ut:p-;K 1,1' 5 , 5' -i'*: 

;i/ = ;u-2, 2' -tftfu— ;k 5,5' -■:^7^;u^;p 
-1, 1' -ift:D-;K 3. 6 

75- >, 3, 6 -i^*;i'^^l'i^'^>'-/5^^7x>, 2. 

5-tr;^ (2 -x«3-gu< J±4-*;i/^;i/7x:z 

-1, 3, 4-i^7x:z;u^T5;7'V?-;L's T'v'l':^ 

2 2 iffl s T-® t;!/^;!/** ^ n T;i/^;i/ST'«gi 

[0 0 1 61 ^tz. i7^^-^—¥))/ (Knbevenagel)^-& 50 



U .^AO.to'^Ci'TXb^^SJ^^^-e-Tmji^n 

^ t (Wittig) ^/i&T-fflV^fcv'T;uxl: h-<b-& 

tt, -o®^S^{b^S5^b^t Hn7^>X{ih;i/ 

[0 0 17] /^vy'i'AMjSt::^?)'^^^^ (Hec 

^*ttMJ«4'-e*«^b3Z.{i3 'i7«Yb^SKfb^i:^S 
iS>'fc:-;Hb-&iKlSr. ^t^i^-t^AT-feT"- b, hU-.o 

T ^ *^0SCc {jS ?) **fbxtt 3 >>^{b^#«ib^t5tts 
mitBO u >:5^t;^^ ® *^3Z.tt 3 -i? * 

JD b T *^ibX<± 3 -i^ «<b ^ ^® ^ S ffiffl 

^ D D A^<Kct3X- 7 V >3Z.tt 9 - T)\^^ju^ b 

?)o -^^ ^mmi^^^^-Mh-^^tLxiit. mm. m 

-v'tf-^U'O-if >> p ->?t:-;L'^>-t?>v 2, 2' 

-XttS, 3' -gb<tt4, 4' -v;tfn;H:f7x^ 
;K 2, 5->'tf-;u^:t7x>. 6-i?br^ 
Hfif3©i^:^;i'v^t: K'fb-&^&'>^ 'Vt" 

[0 0 18] Htcis mii3®tfilKi*;^feffloS;i5'^T-(i, ^ 

fii^iibT. ^^J^«^ ?f;^B^cii®bTif>^ (^DDx 

;^^g^4''t•7^ t Hn'5^;i"7 x>'i:Sj;S^-a-ti,K7' b 
^ t KD5=-2r7x>i®S:§S«C#5C:i:*^-e^5o 

[0 0 19] ^tc. ^^a&fflv^-r*^^■e■s:^ffiT• 



17 

^ # af* -b T ^ © $ S ffiffl 1" -S •! J; T- # -5 o 
CO 0 2 0] Hlc, :i^-^m(DyjV:tU>^n^^^m^^ 

*r*4 mmw- 2 - 1 3 s 3 e i wmw- 3-1521 

8 RV^<^mW-6- 2 0 7 1 7 0^) i:-^^::fflV^ 
?±Ae/Mii -5 ^?«fi£*.*^BJ® E L^?{cS^ 

1 Onm- 1 Ai®J?^tI^S^nfc*r)^^ffll\ —7a. 
^^i:LTI±^ •^-bU'i'A. x'y^'>'i7A, tUVi^'i'I^, 

{±. u 2, (4->':i^ 

5^;i/7'= y7x;i;i/) -1,3, 4 -^T^^lf 
;K XttN, N' -i;7x:z;i/-N, N' - (3-^5^ 
;U7x-;i') -1, 1' -t7x^;u-4, 4' -i^T 
= > (TPD) m^aAili:bTttb U;^ (8-^ 
y y y— ;u).7';i/5.-r>A, 2- {^-tert-r^^jvy 
jL-jl') -5- (4-tf7x-;i/) -1,3, 4-:t^ 
2, 4, 7 - h U- hP7;i/3rby >CD 

[0 0 2 1] *bT. *^B^®^itIi^i*^BtlS30iE?L 

o^5tM-&i*ts^bT^fflf ?);ii:*T-*5o 

{i. i; tr:::i;i/A;WVy-;i/SUt7}^'J (l, 4--^^$^ 
jU:t^iyy:^-l'>-2, 5 - v^-f ;i/fc:-U>) s X«i 
4f'J (3-^=^ri';i'^:^7x» . *^B^(Z)>';U2rV> 

>i^iS^^^&5l^u tr-;i/yb 5^ bO . o o i 
«fi%Jil±. ^f^b<a;> 0. 1~5 0SS%i:'5:5J: 
-5Cp]Kb> ^]^OJP^{i5nm~5>cz. JiPSb<(i5 0 
nm~ 1 /zJCTSSiofClbT^ffl-rSo Sfc, lEJLfeaJi 



(10) ^SB^l 0-3 6 4 8 7 
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10 h\ if^^)^XY. if-n^7s=r)\>. ^•^SB^ ■t'UT 

[0 0 2 2] 

mm(nmmo:)mm] hit. ^mm^z^^ELm^my 

[0 0 2 3] 
20 [HJSfi^J] 

2^^B^{zfflv>en2>*si*;j±fi-&i**^-iis^; (i) 

-^t^^lC^mbf#2)*\ Xtt&SPCDfb^, «i)i^b 

T ^J5)42a t/^M A b T S -^i* ® S{ B ffl V ^ fc o 
[0 0 2 4] 2, 7-tf;^ (>^P^^^;i/) -9-^:^ 

30 ti«^#> astf-> RTfmm-=iyy'yv--^m^rziL © 

3 D^^;^:!}; 9 -'Ndri/;i/7;V2r-U> 5 0. Og 
(0. 2molK >'^5':t;;i/AT;U7='t H 6 0 g (2. Omo 
IX St/3 0%©HBr5«^^M5 0 0 g^An> 60 
°C®?aKT'2 4^r^SfS^-&fcc l^?&*T-iafi 

7XJ:^^>'->'l'i:T'l&[Hl?5t?^b. 40'CCDM^:t 
-yy^x+^iz^^^. 1 As (8 5%1R^) OS 
fe©Hi*&»fco 1 4 3~1 4 5°Cf$.-:3fe. 

lH-NHR^'<<^ Y)V mmS^mz), d 0.88(t, 3H, CH3), 
40 1.25(m, 8H, CH2), Z.OKm, 2H, CHg), 3.98(t, IH, C 
H), 4.63(s, 4H, CH2Br), 7.39-7.72(in, 6H, 

[0 0 2 5] 2, 1 -My. (:/p^;^?-;i/) -9 

i/)\/y}\/:i-yyo Y ^) y 3L=.)\/its7.-^^—'^ 2».i§,<D-^^ 

mw^. umM. av3i5S=i>7^>-y--*i)ixfc iL © 

3P75:X.=i{C2, 7-tf;^ (T'P^^^;!/) -9-^^ 
dr'>;i/7;i/3ru>4 3. 6g (0. Imol). hU^xin 
)\^t^7.y ^ y 7 B . 7g(0. 3mol), StFN. N-i^ 
^^;i/*;i/A7'i K 5 0 OmLSrAn, iiiSia^T- 12^ 

50 f^i^^tifc 3 L ©Ji5^;i/3i— 7^;u^!K«t'{c:^§?'{? (cjgT 



(11) 



<^mW- 1 0 - 3 6 4 8 7 
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■ ^iZ^m^-^. 9 2. 2 g (9 6%JK*) 

IH-NMR;^'^;^ VJU {mmCDClz), d 0.25(br, 3H, CH3), 
1.60-1.24(111, lOH, CH2), 2.83(t, IH, CH), 5.66-5.7 

6(d, 4H, CH2Br), 6.76-7. ll(m, 6H, U-^U^fS 

m), 7.49-7.81(m. 30H,^Si^). 
[0 0 2 6] 2. 7-\i^ {zfU^A^JV) -9.9- 

g (0. lmol)> y15*:;i/AT;U7=t K 3 0 g (1.0 
mol), 3 0%CDHBr5fi^^T«3 0 0 g. ^kt)^4 8%®- 
HB rTk^^l 2 0 g?rAn. 6 0°Cf 2 4B#MSli£;^ 
1±fco SJiS^. -mS^T-jSK^ffiT^-a-^ 5 0 OmL®}^ 

4 4. 2 g (8 5%1R*) ®Mfe^H§^t*fiffi®^ 

1H-NMH;^'^<> (^^CDCla), d 0.59(br, 6H, CH3), 
0.72-1.04(in. 16H, CH2), 1.95(in, 4H. CH2), 4.60(s, 
4H, CH2Br), 7.33-7.62(m, 6H, 

[0 0 2 7] 2, 7-lf;^ {■yX2^^^)V) -9, 9- 

3P>'5;^3{c2, 7-t;^ (yD*p<f-;i') -9, 9 

_ j;^dp>>;U7;U3M/> 2 6 . Og (0. 0 5molX h 
)\,y 3L-)Viis7^y ^ y Z 9 , 3g(0. 1 5mol)s SII^ 
N, N-v^^f^/'l'^-'l'-^^^ ^*3 0 OmLSrAtU jilffiTa 
ST-l 2^KSJB^-&fco Si^;^^ «?&$-er£]aS:fgT 
<^:V^T•M^^^tlfc 1 . 5L ©:iif-;U:3^-7^;i'^^ 

;^_:/>cfiX-+^tiai^-^> 4 9. 6g (9 5%iR 

IH-NMR;^'^^ (SiSCDCls), dO.lKbr. 6H, CHa), 
0.62-1. 09(m, 16H. CH2). 1.39(m, 4H, CHg), 5.21-5. 

28(d, 4H, CHzBr), 6.83-7.27(in, 6H. 7;U:rv 

K), 7.54-7.75(m, 30H,^S;K) 
[0 0 2 8] 2, 7-tf;^ ('>Ty;><5^;U) -9 >^ 

Srfii^feS 0 GiiiLCD3P7 5;:^=i{c;}lfS{bfci^^-5=-;i':^ 
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;^;^:^■■> h*3 0 OmLhS^T-V^bT^- h U 'i?^ 2. 8g 
(0. 0 blmD^Xn. % 0'QVl1im\^i3iifi^^^^ 

2, 7-tr;^ (:/D^;<^;i/) - 9-^^y)^y)\^ 

3ru>10g(0. 0 2 3mol)^^^(3^j!)Dbfc'^^ 9 
0°CT-1 2^P^SJ5^-y-7S:o 

jS^&^jg^T*eT^-f±> 5 0 0iiiL©^@7j<;£Jinxfc'^^ 
2 0 OmLOv'-J^DD^^^f 3[H]iSS)lSi^$:fttilb. K 

;i,/^dt^tf> (1:1) *T-|figB^^-&> 5. 7g (7 
6%OiR*) (Dia#;t:ff feo ^CDS^^ii 1 3 0~ 1 3 1 

(^!«CDCl3), 5 0.89(t, 3H, CH3), 
1.25(m, 8H, CH2), 2.04(in, 2H, CH2), 3.90(s. 4H, C 
H2CN), 4.02(t, IH, CH), 7.35-7.79(m, 6H,^Si^) 
[0 0 2 9] 2, 7 -'>'>^a-^- 9 . 9->^^^->;i^7 
20 ycD-^fig 

a*#fflmTT-tBlfW^CD5 0 0inL®3P7^;:^=JtT 
9 - j;^i(r>>;i/7;i/:t U > 3 3 . 4g (0. 1 mol) 
$:M»ibfeN, N-S^;<^;i"i^;i'A7'^. h* 3 0 OmLC^ 
^tSiPbfc^. Alg4 8g (0. 3iiiol)<&^*^t^in 
bfeo a^l^r-s -^ST- 1 2StF^S/i5^■&/fc'^^ 5 0 OmL 
®7jcic:a^2 0 OinLCDv:t-5^;U^— T^-^UT'SlHiaaib, 
««^S!^i:rl^bfc^> h U -i7A7kS?SST>- 

■y->(t'T-Si|igB^^-&^ 4 3. 8 g (8 9%iR*) ©fife 
®i^SBf*^^fc« -eOiS!J^J±6 1~6 2°CT-fe^fco 
lH-NMR^-<<^ (S^CDCls), (5 0.55(br, s, 6H, C 
H3), 0.73-1.03(111, 16H,CH2), 1.90-1.94(m, 4H. CH2), 
7.41-7. 53(in, 6H,^S;^) 

[0 0 3 0] 2. 7-tf^ (:/a^^5^;i/) -9- {2 
- C2- (2-;< h:i^r->J^ t-^'» J^h^'>D ^^)\^} 

40 3P75;^:3{C9-/ h^'>^b^i'^^^i'^^>'l'^ 
;U5rU'>3 1. 2g (0. Imol). 7^^5j^;UA7';U7^t: 
b*3 0g (1. Omol)^ 3 0%®HBr5B^^ra3 0 0 
g. 8%®HBr7K^f«l 2 0 gS:An> 6 O-C 

T- 2 4^HS/c;$-y"feo R^<^s "SS^T-iag^iST^ 
■a-, 5 0 0inL®}^7KT-SlSiga«:#»ibfcm> 2 0 OmLO 
i;^ D ^ 3 BttHi bfeo Kttaj^nfc^t^S^t* 
^S-a-b;t'^s StJ^zk, figWNaHCOs 7X^?«>at>*m 
TkT-ai^bTjftV^. ««i^^^^f8lb. SftTKBSi^^^/^ 

50 SSE^^^^-a-s ^||fi©ttttCDfeSMi*S#fc<. 



(12) 
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(Dm^-^mm) ^m^^rmm.\^^m^m^^^. 39. 8 

1H-NHR;^-<<:7 h-'U (S^CDCla), <5 2.28(m, 3H, OC 
H3), 3.41-3. 71(m, 12H. OCH2CH2). 4.09(t, IH, CH), 
4.60(s, 4H. CHzBr), 7.25-7. 71(id, 6H, ^S^) 
[0 0 3 1 ] 2, {zrxi^^=f')\y) -9- {2 

- C2- (2-;< h:^'>J^h^-» J^b^->:3 Ji^JtT 

il}*^, mm\^ SVS«t=l>5=>-9--^e^fc IL ffl 10 
3P77::^=3{32, l-YiT. i:fti^y.^)V) -9- 
{2- C2- (2-^ h^i/:!^ h=^>-) oi^ 
;U} 7;UprU>2 4. 9g (0. 0 5mol), bU^ai^ 
;u*:;^7'f > 3 9. 3 g (0 . 1 SmolX RVU , N- 
v^^;i'*;;i/Ar i b' 3 0 OmLS:Afl, SsSttgJKT* 1 2 

48. 5 g (9 5%iK*) ©efefflSK** 20 

lH-NHRX'^<^ hJl^ immm^), 6 1.22-1.41(in, 2H, 
CH2), 2.16-2. 42(br, s,3H, OCH3). 3.41-3.71(m, lOH, 
OCH2CH2), 4.18(t, IH, CH). 5.58-5.81(d, 4H, CH2B 
r), 6.81-7.22(1, 6H, U >^#^), 7.27-7.84 
(m, 30H,^S^) 

[0 0 3 2] N- {2- C2- (2-/.V^iy^h^ 

i^) jih^'>3 -3, 6-':^^;p^;l/:^>'l^^^•v^ 

^mmm^Tx-mn^ iaettv su^3i^:3>7^>-9— 30 

K19 1g(2. 6 1mol)&l>'l, 2 -i/^J' P nai^J' > 

1 0 omL^An> o°c^T-^-^5'^-^^S]bfc^^ citKc^ 

•fb*:^5t^'J;i/ (Phosphorus Oxychloride) 19 7. 6 g 

(1. 2 9mol)<£^'Jr{c:?STbfeo i»;v>T% 
.'^igST-^iSbT. S-0^0°C^T-J^ 
SiLs CintCl, 2->^i7aDa:^>3 OiiiL{c:itS;^tl 
feN- {2- C2- (2 aih:Sf 
;!3;i'y<v'— 2~1 . Og (0. 0 6 7mol) 

^'^^ izmta b . 1 B^p^^SAStais ^ 9 0 "c s r- #i& 40 

^-tJ-, 1. 5L ^D7R7K^C■r#»^bfc^^ 2 0 OmLOi^^ 

■eai^bTj5fev>. «^e&^ffllb^ 
4'>ft®p^:i^^;i'4'-e3[5]f?ijSa^^-^. ms^is^i 0 8 

~1 0 9°CT'$)S 1 1. lg(4 5%iR^) W^Hfe© 



1H-NMR;^-<.^ (^JKCDCIs). d 3.48-3.56(m, UH, 
0CH2CH2;&WCH3), 3.98(t, 2H, OCH2), 4.61(t. 2H, 
NCH2), 7.62(d, 2H,35#K), 8.13(d, 2H, ^SK), 
8.68(s, 2H,55SK). 10.l5(s, 2H, CHO) 
[0 0 3 3] 

m 



Ti^U {y)U:t\^y-2. 7 ->^^;i/tr-i/>-N- {2 

- C2- (2-^ b^^pvji 1^ jpy) Jib^rv] 

mmmm%T-^mwWiH(D iooiiiL7v;^=icc2, 7- 

-^Ami. 75g (2iDmol) i:N- {2- C2- (2' 

hdrv3ihdr->) aLh:Sr~>D - 3, 

*;u^;i'*;w?y— ;i^0 . 7 4g (2inmol) iiSrAIX. 
^yic.x.'i'^—JlQ OinLjatF'i^DDTl^;!/^ 2 OmLfr^^t 

Tf-So i*:v^T-> m^X'i 2l^#paSJS^■y•fc^^ 0. 1 

N ^^*?§MlmLS:AnTS/i&^^Tb, WaibfeHf* 
^itabfcc igS!^*^^;5'>-;^T-^JEV^4 0°CCDK^:Ji- 

— T'^cfT-h^t^^il^^-e-, 0. 8 2 gOMfeH^*®-!?- 

b4^ y >^Smf5Ki; bTffl V^T G P C J: D 

aa¥i5^^M:5u^':9-^fi^^^siJ«bfcse^!is 
^n2, 7oo;5t>*i. 6 9-e$iofco 

lH-NHE;^'^i' YJi' (Si^CDCls). (S 3.3-4.0(br, d, 7 

;i'3r b > -cn2.&xfi^ — ;u- 7';i^ ^ ) , 4.3-4.6 

(br, s, NCH2), 6.5-8.4(br, m. tfn;i/, Sl>*^Si^) 
[0 0 3 4] SlffiC?iJ 2 
tJ^U (9 2. 7-':^-f;Ul^-U 
y-I^- {2 - C2 - (2-^ b:^->3i b^v-) 

ji^M jj;wN'— 3 , 6 -y-f ;t/t:-i/>) cp 
^j]/) - 9-^df'>;i'7;i';ri/>0 b 'J 

^■>AiMl. 9 2g (2imol) i:N- {2- C2- (2 
_X b^->:i^b^">) ^i^b^i'D :i^5=-;i'} -3, 6--:^ 
y}T;b<;i/?!3;w^\/— ;i/0 . 7 4g (2mmol) ii^S-^^ 

0.86 g©Mfeia<*:<^>^Mfi^*f#^o 
ss?;^^^fi:S■^^*^fi!J^bfeM*^i^ ^ti-^ns, 90 

ORtFl . 8 7T-$)-='7to 

1H-NHR;^'<.^ b;!/ (^^^CDCls), <y 0.6-2.2(br, m, y 
Jl^^i-uy-mSam), 3.4-4.0(br,d, V>-CH, 
:i-]yy. A;i/>'N-y-;i'SI>'7';i/=J*v'). 4.3-4.6(br, 
s, NCH2). 6.6-8.3(br, m, t:-;k Stf5f#;^) 

[0 0 3 5] m&m 3 

(9. 9-':^-N^^^>'U7>'l^^l^>-2, 7-^y^Ji^ 
br-b>-N- {2 - C2 - (2-^ b^^J^ b=^i>)~ 

j: hd<r->:i >b;w^— ;t/-3. 6 -i^-f ;i/h::^i/ 
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-9, 9-i^^^'>Jl'yJl:tl^y<DhVy:^=-J\^ 
^.7.7i-^=.'yh.i^2 . 09g (2mmol) ilN- {2- C2 
- (2-/ h^v^b^i^) -^ib^'VD - 3, 

6-i^*;u^;i'>iJ>'l^^^*V'-;UO . 7 4g (2iiunol) i:$r 
0. 9 2 g©Me@ft©«MS^i*S: 

lH-NHE;^'^i' (^i«CDCl3), d 0.6-2.2(br, m, y 
;\^^v>-mmm.), 3.3-3. 9(br, d, *;w^v-;L'-t 
j]/-3^'y), 4.3-4.6(br, s, NCH2), 6.6-8.4(br,m, If 

[0 0 3 6] 4 

(9- {2- C2- (2-.?< h=^'>Jih=^'>) 

-N- {2- C2 - (2-p< h:^'>Jih^'» Jih^ ~ 

-9- {2- C2- (2-^ h=3f-i^:nhdF->» 

All 2. 0 5 g (2111JI10I) hN- {2 - C2- (2-p( 
h^Pi/jz hdri^) b=^->3 :^^Jl^} -3, e-i^*;!' 
^;u*;uMy-;uo . 7 4g (2mmol) t^M-^^-^tc 

^^m. 0.81 g©||feS{*;CD^aM-&*S:S:f#fco MM 

-en^n2, 9 0 OS 

Zfl.4 IT-fe^fco 

IH-NME;^^^' h;U (g^^CDCla), 6 2.1-2.4(br. s. y 

l/>-CH2), 3.2-3.9(br, m, 7 ;i/5M^ >-CH, 
;ri/>i:5!j;i/>'N*^y— 4.3-4.6(br, s, 
NCH2), 6.5-8.4(br, m, tr::i;U> RZ^^mtk) 

[0 0 3 7] mmm 5 

{9-^^i^Jl'yJl':tU>-2 , 1 -V-QV-l- 
i/TJ bf-b>-N- {2- C2- (2-;< h^->3^b 

g^^H^TT-fiJ^I^W'j-® 1 0 OmLy^7.-=tiZX2. 7 

-tr:^ (i'Ty ^^^-'i') -9-^^i';u7;u3t-u>o. 

6 6 g (2nimol) i;N- {2 - C2 - (2 h^i^:'^ 

jib:^>>:] x^;!/} -3, 6->'*;i/i;i'*;u 

>'N-v;-;i'0. 7 4g (2iiimol) i:«:*i*bfc7" b^'t K 
n75>2 OmLiC^^JCjgiPUfcm, - 7 8'C$T-J^fa] 
bfeo cinfc i. Omol cDTK^YbT" h7-n-7'^;u7 
>:e-H7A$^W-rS^^>'->'l'0. 0 4iiiLSrVi'^n 
ffiMST-?STLfco »:V^T^ 3 0^m> z&«^&5 0°C* 
T-^'!?C#i&$-e-t 1 2^HSfE;^Hi, 0 . 1 N^i^ 
^m. 1 mLSAn-CS/iSSISlT^'^fc^, 2 5 



13) 1 0-3 6 4 8 7 

24 • 

omL®^^>'-;ut:^^{^a''>-c-@{*srtifai$-y-feo m 

@■^*5:^^^-^^T-^5tV^4 0''CCD*^;r-y>4'T-h^ 

0.80 g©||fe@t*;cD|iMa-^i*:5:ff 
feo W<.mW^'rYy'c\'uy'7y^m^h\^'^^^)y^i-\y 

Sl/^;&?fi^^^^^bfeJSmtts ^n^nSS. 7 0 
0 2it>'4 . 2 8T-$)^fco 

IH-NME;^-^^' h;!/ (S^aCDCla), 5 0.5-2.1(br, m, y 
)Virvy-mWim.), 3.2-4.0(br, m, U >-CH,S 

10 LF7;v;^ i/>t*;w';^/— ;u-t;h3=^2^), 4.3-4. 6(b 
r, s, NCHg), 6.5-8.2(br, m, tf::i;K ^11^^^) 

[0 0 3 8] mmm e 

(9. 2-if^^i^)Vy)\y-tvy-2, 7->''f;i/ 

^mm-mmrf-(:mwm^(D i o omL7^;^=iicT 2 , 7 

-vP^D^-9, 9 -i'^^S';L'7;i'3rL'>0 . .9 8 g 
(2iiffliol) . m-i^tf— ;i'«>-tf> 0 . 2 6g (2mmo 
1) > 1 8 . 2nig, SO^hU-o-hU 

7 >f > 1 2 4mg^*t^bfe->V^;i/4^;uAT^ 

20 1 SmLlr^^l^^A^bfcms h U Z/^^UT ^ > 1 . 4iiiL 
?£ffiM^-e?STbfeo i>:v^T'. 3 0^^, SS?: 1 0 0 
'C^T-^'^?{^#S^i±T 2 4SfP^S^&$•y■^ 0. IN^ 
^7J<;^?S liiiL4:AtlTSf&^iSlT^-^fc^. ^SliSM 2 
5 OiiiL®;<^y->'Ut::l*'<?K:r±v^-e!a{**tft±l^-&fe<. 
^Sl*^^ ^ ^ -;^T-^5fev^ 4 0 'Ccm^^^r-T'yif T-h 
0. 8 1 g®llfeEl<*0*fMfi-&#;^fe# 
fco ISfi^ft:47^ h5b KD77><&^}gi:brK'J;^^ 

fi:ayf:»•^fi^^^5:SlJ^bfci^^«^ ^ti^n3 5, 4 
30 oo^iUf3. 2 1 ■r-$)-^:fc<. 

IH-NME;^'^^:^ (SJSCDCla), d 0.4-2.2(br, m, m 

mm, 6.5-7.8(br, m. t:-;i/> ;aiF^SiS) 
[0 0 3 9] mmm 1 

Tlf'J (9. 9-l/^^i^)Vy)\y:i-yy-2, 

^Sfi«?iJ6i:P]«>5:;J&{c:if), 2, 7-i;5'D^-9, 
9 _i;^d|pi,;i/7;U;rv>0 . 98 g (2iiBnol) iip- 
i;tm;U'^y-lf>0 , 2 6g (2iiiiiiol) i:?£a-&^-y-fe 
0.85 g(D||fe@<*©^«a-&^*:S:?#fco ^ 

40 mQ^mmai^mzi.^. a»¥^^^?*jiuf^^«^ 
*4iii^bfe^si±. -^n'?'n2 6, 3 0 o;5V2. 8 

IH-NMR;^'^^ b;t/ (S^CDCl3), d 0.5-2.2(br, m, Sg 
ae^), 6.5-7.8(br, m, RX^'^^M) 

[0 0 4 0] mM.m 8 

(9-^dr'>;i^7;u;ti/y-2. 7 -s^-f ;ui:r— 1/ 
>-p-7x-uyb:-u» 
|||gfi?iji i;lRj«'S:&j£{^J^?3> 2, 7-tf;^ (::^o^^ 

50. xii;A^l. 9 2g (2iimol) i:?^ U t K 



(14) 



1 0 -3 6 4 8 7 
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0 . 2 7 g (2iiimol) hSrfi-^^-y-fc^^. 0 . 6 2 g 

^bfc^m> -^n^m, 2 0osu^3. 4if$.^ 

to 

1H-NMR;^'^^> (^jSCDCla), <y 0.7-2.1(br, m, ii 
mm). 3.7-4.0(br, s, U >-CH), 6.5-7. 8(br. 

[0 0 4 1] nmm 9 

(9. 9 -^^^'>;^7;i/xru>- 2, 7-v'-f;i- 10 

-9, 9 ->'^^i'^^7;i'3ru'>cD h 'J ;u 

7^;^7}N::i'i7AJS2 . 09 g (2iBmol) ty" U y 'i' Jl^T 
T^^th-O. 2 7g (2m]iiol) i:%fi^^-a-fc^»> 0. 

^^a'J^bfeig^ii^ ^^T'-?'^T'3 8, 2 0 0St^4. 4 

lH-NMR7;^-i7 h)\^ (?§J^CDCl3), 5 0.5-2.2(br, m, fli 20 
aSK). 6.5-7.8(br, m, tr-;K RTP^mm.) 

[0 0 4 2] nMm 1 0 



26 



1 i:|H]«^(:;^S{::J;t). 2, 7-t;;^ (:/d^^ 

i:^ii7Aigl. 9 2g (2iiiiiiol) h-l" V 7 i$';U7';i'7't H 
0. 2 7g (2iiunol) i: *a^$^±^:^^^ 0. 64g 

^£C=tf3. Ka^f*:cD«*¥iS^^fiStr:^?*^^'fe 30 
ii^UfeiS^fi, ^n^n 12,70 ORTfb . 0 1 T- 

to 

IH-NME;^'^^ (^«CDCl3), 8 0.6-2.2(br. m, li 
mm), 3.6-4.0{br, s,7;U3r-b>-CH), 6.4-7.8(br, 

[0 0 4 3] ^fiaj 1 1 

(9. 9->^^^'>;i^7;i/;ru>-2, 7-':^-f;i/ 

-9, 9-i^'sJe'>;i/7;i'2ri'>®h'J7iii.;i/ 40 
;f:;^4^-'i7AlS2 . 09g (2iinnoI) t-f V7 <5';L'T;1/ 
T^tKO. 2 7g {2inmol) hS:fi^$-^fd^ll> 0. 
6 9 g®^Mfe®i*®^Sa^^*:*f^.fco IISS0!l 1 

1 2T'*^fco 

IH-NHE;^-^^ b-'U (S^CDCl3), 0.4-2.2(br, m, jfi 
flgK), 6.5-7.8(br, m, K->'K SIJ^tSSK) 
[0 0 4 4] HM^J 1 2 



:z>i7AJgl. 9 2g (2iiimol) t2. 6 -i^^^)\^lJ\^^ 
Uv>0. 27g (2mmol) h $:m-^^■a■fci^m^ 0. 

6 6 g(DM&mi^(D^Mm-^t^^mtio mmm i i:iB]«i 
^^^iJ^bti^^^i^ ^ti^n2 0, soosu^s. i 

OT-feofeo 

lH-NMR;^'^i7 h;i' (?^i^CDCl3), 6 0.7-2.2{br. m, m 
mm). 3.7-3.9(br, s,y U y-CH), 6.6-7.8(br, 
m,Ei-;k JScV^Sm) 

[0 0 4 5] mmm 1 3 

(9. 9 ->'^^'>^t^7;i/;^i/ >- 2 , 7--:^-i';i/ 
bf-i/>-t^'ji;>- 2, 6 -v'-f ;i/b:-i^» 
^iffi0"jii:lB]«'a:??£i^if^ 2, 7-t;^ {yu^j^^ 

;t;;^*:-'^A^2 . 0 9g (2imnol) il2, e-i^T^;!' 
5.;ut"';>'>0. 2 7g (2miiiol) h Srfi^^-yrfeiSg 
0 . 6 8 gCDafe@^*:®^SS«-^i*^f#t. ^ffi^J 

^^»^^4iffl^bfc^^{s> ^n^-n3 5, 7 00s 
3 . 3 sx-^rytio 

1H-NMR;^^^7 b;!^ (^^^CDCIs), 6 0.4-2. 2(br, m, flg 
K^), 6.6-7.8(br, m, tf-;K 
[0 0 4 6] HJS^Jl 4 

(9 -^=^'>>'l^>';U;ru>- 2 . 7 -v-^;t^bf::iV 

>-2, 2" -b:b:p-;i/- 5, 5^ -->M;vtf-ix~ 
mmmitmmti:^^iz^r,. 2. i-\^y. (^d^^ 

:^^Aigl. 9 2g (2iliniol) 5 , 5' 

— 2, 2' — Iftfn— ;U0. 4 0g (2iimiol) t^fio- 

0.78 so:>n^mW(Di^mM.-^W^n 

5 0 CSyf 1 . 7 5T-$>o}fco 

1H-NME;^'<.^ (^jSCDCls), d 0.7-2.p(br, m, fll 
a6:K), 3.6-3.8(br, s, b >-CH), 5.4-5.8(br. 

d,l^n-;u-CH2). 6.0-7.8(br, m, St/^^^S 

m) 

[0 0 4 7] nmm i s 

(9. 9->^^^^;i^7;U:ri^>-2. 7-':^'l';i/ 
b:-u>-2. 2' -tftfn-^;i/-5. 5^ -v-f;rE 

;jx:;^7f;-i^A^2 . 0 9g (2iiimol) t5, 5' -i^* 
;ui;u-2, 2' -trtra— ;i/0. 4 0g (2iiimol) i: 
^m^-^-^fz^^. 0.. 8 5 gcDHfeHi*:©^i®a-&<* 



(15) 



■^m^l 0-36487 
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8, 10 Q&Jf2 . 0 3-efe-:3feo 

lH-NMR^-<i7 (^^®CDCl3). 5 0.4-2.1(br, m. fll 

KK), 5.5-5.8(br, d, lin-;u-CH2), 6.1-7.8(br, m, 

[0 0 4 8] mmm i e 

^^ijl i:|5]«>&;^ffit<t'3> 2, 7-tf;^ (:/D^^ 10 

-rt;Ami. 9 2g (2imiiol) i: 2 , 5 -i^jJ^^U^^U^ 
7>0. 2 5g (2iiHDol) i:^«^^ii-fc^m> 0. 6 

^n^n2 0, 2oo^itf4. 35 

1H-NMR;^'^<^ bVl/ (^«CDCl3). S 0.6-2.2(br, m, IS 
mm). 3.8-4.0(br, s, 7;i/3r U >-CH), 6.2-7.8(br, 
m, JSLTf^SB.) 20 

[0 0 4 9] HffifiJ 1 7 

;t^'J (9. 9 -^^^->/'1^7>'l^:4-l^ >- 2, 7-vd';u 
H-nix>-75>-2, 5 -'::/^;i/bf-i/» cd-^-^ 
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1 i:[i]«'5;;^?S{3J;?)> 2, 7-if^ (:/d^p< 
-9, 9 >® b U 7x:r.;i/ 
;t:X7h::i'i7Am2 . 09g (2iiimol) 2 , S-i^^^U 
?.;i/75>0. 2 5g (2iiimol) i: 5:fi-&^i*fci^;^> 

0.58 g(Dmn^Wii^(^WMm-^i^^mtco mmm i 
^a^j'^'&iij^ufe^mii. ^n^ng , 6 0 osy^ 30 

1 . 7 8T-$)-3fco 

IH-NMK;^'^^' (^IS^CDCla). d 0.5-2.1(br. m. 5g 
Wf^), 6.2-7.8(br. m, RXf^mm) 
[0 0 5 0] ^SE^^J 1 8 

7}<u (9-^=^'>;u7;i^^i^>-2, 7 -':^-f ;i/fc:-i^ 

-9---sdFi^;i/7;u:^u>©h'J7x;i;u*X7h 
rii^7Altl. 9 2g (2imol) t2, 5-v*;i'^;U^ 
3r7x>0. 2 8g (2ii!mol) i:<£a-&?^fc^^. 40 
0.62 gCD^»feHi*:0'^®S-&^^f#feo ^JS^^y 1 

i^s^^^jii^bfeigm> -en^ns, 3 0osuf 
3 . 8 gt'feo^to 

iH-HmT^^^VJU mmuClz), 6 0.6-2.2(br, m, B 
mm). 3.7-4.0(br, s, >-CH). 6.4-7.8(br, 

m.if-Jl'. RZJ'nmm) 

[0 0 5 1] mmm 1 9 

(9, 9->^^^'>>'l>'7;t^:tb>-2, 7-':^-f;u 



II J::p]a^e:5?£tCct:D^ 2, (:/at^ 

*:X;^-'j7Alg2 . 09g (2iiimol) h 2 , 5->'4^;i' 
^;i/^;t7x>0. 2 8g (2nunol) i: fc^ 
0 . 6 8 g(D?i^fe@^*:®#a«^^^tf fco 

l5^^*^^5:^l|J^bfc^^tt^ *n^n5, 6 00s 

U'l . 7 ST-fe^fco 

iH-NMR^'^i' b;!' (Si«CDCl3), S 0.3-2.1(br, m, ^6 
aS^), 6.4-7.7(br, m, tf-;i', 
[0 0 5 2] *5S{^J 2 0 

(7;i/;ri/y-2, 7 ->^-l';utf-U>- 3 -^^ 
->;i/-g=-:r7x>-2, 5 -->•-< cD-&fi£ 
^ffif^J 1 i:|B]«^d;;??SScj; f}. 2, 7-t:7. 

7;i/3ru>® h U 7x^;i/:^x;^5^-'i'A^i . 7 

5g (2niinol) t3-^^i^J^-2, 5 -i^-t^JV i JV'f- 
:t7x>0. 4 5g (2iDmol) i:&fi-&^-i*fc^*> 

0.58 g0D55^fe@f*oiiHfi-^i*^wfeo mmm 1 2:: 
a^?^?&^8lJ^bfe^^^i^ ^n^ns, 6oo;at>*3. 

4 3T-^^feo 

IH-NME;^-^^ (^^CDCIs), 6 0.8-1. 8{br, m. M 
mm), 2.4-2.7(br, s,f^;2r7x>-CH2), 3.7-4.0(br, 
s, 7;i':3t-U>-CH2), 6.4-7. 8(br, m, t-;K Ziti^^ 

mm) 

[0 0 5 3] m&m 2 1 

/J^'J (9, 9 --:^"N^->;u7;u>ri/>- 2, 7.-':^-i';i/ 
hr-u>-3-^^f>;i/^;^7x>-2. 5-i^^ji'\^ 

9->::;^:^i/;i/7;i/::ri/>® h'J7x^;u 
4^;:;^;l^->^7Ajg2. 0 9g (2iimiol) i: 3 — 
2, 5 -v?7}^;u^;i'^:^:7x>0 . 4 5g (2inmol) h 
f-g-^^-B-f-jSgH, 0. 6 4 gor)55^fe@i*®«ffla-&i* 

8,2 0 0:5t>'l . 9 5T$.ofco 

ih-nmr;^-<.<^ h;u (^i^CDCia), 0.6-3. o(br, ii, m 
mm). 6.5-7.8(br, a.i^-Jl. Ru^mm) 

[0 0 5 4] mmm 2 2 

(9, 9-i/^^i^J\yyJi^:i-\^y-2, 7 ;i/ 
bf-u>-2, 2^ --H^:j-7xy- 5 . 5^ ->^-f 

^;,,) 9-i;^:^v';u7;i/:rU'>oh'J7xzi;u 
4^;^;t^-^7Alg2 . 0 9g (2iimiol) i: 5 , 5 ' -iy^ti 
;U = ;i/-2, 2' -tf^^r^xVO. 44g (2iiimol) 

h^B-^^-e-fciSm. 0. 6 2 g©Tg5S^fe@{*;co4l®fi 



(16) 
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^-m 4, 6 0 0:5LF2. 5 2T-$)C)feo 
iH-NMR^-^i' h;!/ (^^CDCla), 6 0.6-2.2(br, m, fll 
W^m). 6.6-7.8(br, m, t;^;K RXJ'^mm.) 

[0 0 5 5] mmm 2 3 

TfsV (9. 9-iy^^'>J\/y)\^:tV>-2, 7-f^'-f;i/ 

*;^4^-'i7AJg2 . 0 9g (2iiaD0l) ill, 4-2^--^ 
5 -i^*;i'2.>'l''^>-^> 0 . 6 6g (2iiim 
ol) i^*S-&^-B-&iS^> 0. 9 8 g©»feHi*©+lS 

n^ni3. soo^iu^s. ost-Si^fco 

1H-NME;^-<^ (^JSCDCl3), 5 0.4-2.2(br. m, IS 
SeiS). 4.0-4.3(br, s,0CH2), 6.7-7.8(br, m, tT- 

[0 0 5 6] mmm 24 20 

jf^t) (9, 9->?^dr^^;i^7;i/:^u>- 2, 7-':^'f;u 
tf- i^>-':^7x-;l/ji— 2 , 2- -v'-f;t^^^ 

^0|J1 i: isle's J; 2, 7-tf;^ (:/n^;-< 
-9, 9-i?^=3ri';U7;U:3t-V>® hU7x:^;L/ 
it-^7.^.=.<yA^2. 09 g (2minol) i: 2 , 2' 

;1/v7x-;1/:e-— 5=-;U0 . 45g (2iiiinol) fc^rfi 
0. 6 8 gCD^MfeH^®«S®M^f* 

1 8,5 0 0;atf3. 5 2T-a&-Dfco 

ih-nme;^'^^ h;i' (Si^CDCia). s 0.5-2. l(br, m, |g 
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